The current study tested the hypothesis that attention mediates the impact of psychological disturbances (i.e. depression, loss of self-control, and bizarre thinking) on immediate memory. A hypothesized model, in which psychological disturbances indirectly impacted immediate memory via attention, was tested using structural equations modeling (EQS). The participants included heterogenous groups of brain-damaged and psychiatric subjects both with and without age-corrected observed variables. These groups did not vary with regard to the relationships within the model, and all models had good fit indices [comparative fit index (CFI) > 0.98]. Competing models with paths directly from psychological disturbances to verbal, spatial, and general immediate memory were not significant, and these competing models did not result in a better fitting model. Therefore, the best fitting, most parsimonious model was the hypothesized one. These results corroborate the hypothesis of an indirect relationship between psychological disturbances and immediate memory via attention.
. These early findings have been corroborated by numerous studies, and they appear to be largely accepted among clinicians (Diamond, Barth, & Zillmer, 1988; Fann, Katon, Uomoto, & Esselman, 1995; King & Caine, 1996; Lezak, 1995; Moehle & Fitzhugh-Bell, 1988; Reitan & Wolfson, 1997; Van Reekum, Bolago, Finlayson, Garner, & Links, 1996) . While the negative impact of brain damage on affective functioning seems clear, the influence of psychological disturbances on neurocognitive functioning remains ambiguous particularly with regard to memory.
While methodological differences make the results difficult to interpret, research examining the impact of psychological disturbances on memory among brain-damaged individuals has produced somewhat conflicting results. In studying people with epilepsy, Wishart, Strauss, Hunter, and Pinch (1993) found that elevations on the depression scale of the Brief Symptom Inventory correlated negatively with nonverbal and verbal memory performance. Alfano, Neilson, and Fink (1993) found that depression, anxiety, and long-term psychosocial maladjustment negatively impacted memory functioning among individuals with moderate to severe head injuries. However, in another study of subjects with closed head injuries, MMPI-2 scales Pt, D, and Sc had significant negative correlations with a verbal memory factor but not with a visual memory factor (Gass, 1996) . In yet another study using closed head trauma patients, the D, Sc, D4 (Mental Dullness; Harris & Lingoes, 1955) , and Sc3 (Lack of Ego Mastery-Cognitive; Harris & Lingoes, 1955) scales of the MMPI could not discriminate between those who performed above or below average on Russell's adaptation of the Wechsler Memory Scale's (WMS) Logical Memory subtest (Gass, Russell, & Hamilton, 1990) . Breen, Larson, Reifler, Vitaliano, and Lawrence (1984) studied Alzheimer's patients with and without depression, and found no difference in WMS memory quotient nor in any WMS subtests. Bieliauskas and Glanz (1989) found that memory impairment did not correlate with depression among individuals with Parkinson's disease. Gass and Russell (1986) studied a heterogenous group of brain-damaged subjects, and found that having brain damage severely impacted memory performance, but elevations on the MMPI D scale did not.
While the impact of psychological disturbances on individuals with brain damage remains ambiguous, research studying this question on normal and psychiatric populations appears clearer. Among psychiatric and normal individuals, memory tends to be adversely affected by psychological disturbances. Studies suggest that depression and depressive disorders, such as major depression and seasonal affective disorder, negatively impact performance on memory tests (Breslow, Kocsis, & Belkin, 1980; Brown, Scott, Bench, & Dolan, 1994; Burt, Zembar, & Niederehe, 1995; Kindermann & Brown, 1997; O'Brien, Sahakian, & Checkley, 1993; Richardson & Ruff, 1989; Zakzanis, Leach, & Kaplan, 1998) . In addition, other disturbances in psychological functioning, such as schizophrenia, also have been shown to have an adverse impact on memory test performance (Bassett & Folstein, 1993; Burt et al., 1995; Glahn, Gur, Ragland, Censits, & Gur, 1997; Kareken, Moberg, & Gur, 1996) .
Many studies have attempted to discover the underlying principle by which psychological distress affects memory among normal and psychiatric populations. Research suggests that psychological disturbances have a greater impact on memory tasks that require more effort (Calev, Nigel, & Chazan, 1989; Ellis & Ashbrook, 1988; Hasher & Zacks, 1979; King & Caine, 1996; Mialet, Pope, & Yurgelun-Todd, 1996; Zakzanis et al., 1998) . This greater impact of psychological disturbances on effortful memory tests persists across a variety of investigations that used different methods to operationalize effortful processing, including varying degrees of task difficulty, structure, specific retrieval demands, and intentionality of processing (Calev et al., 1989; Roy-Byrne, Weingartner, Bierer, Thompson, & Post, 1986; Tancer et al., 1989; Weigartner, Cohen, Murphy, Martello, & Gerdt, 1981) . This effect has been attributed to the increased demands on attention required in the more effortful memory tests (Ellis & Ashbrook, 1988; Hasher & Zacks, 1979; King & Caine, 1996; Mialet et al., 1996) . Consequently, it can be hypothesized that the deficits seen in performances on memory test are attributable more to impairments in attention than to defective memory per se. Stated differently, it seems likely that attention mediates the impact of psychological disturbances on memory. However, no studies have directly examined the intermediary affects of attention on psychological disturbances and memory.
This study will examine the effects of psychological distress on attention and immediate memory using structural equations modeling (EQS; Bentler, 1998) . It is hypothesized that attention will mediate the effect of psychological disturbances on general memory. It is also hypothesized that general memory will predict spatial and verbal memory. Stated simply, it is thought that psychological disturbances will predict attention, attention will predict general memory, and general memory will predict spatial and verbal memory. It should be noted that all memory constructs represent immediate memory rather than intermediate or long-term memory.
Methods

Participants
Archival data, collected over the last 15 years, served as the basis for analyses. Participants in the database had been referred for neuropsychological evaluation at one of nine outpatient or inpatient settings in five states (California, Louisiana, Pennsylvania, Tennessee, and Texas). All tests were administered by a licensed neuropsychologist or by neuropsychology doctoral candidates. A total of 168 subjects were identified as brain-damaged with lesions confirmed by neurodiagnostic tests such as electroencephalography, magnetic resonance imagery, computerized tomography, angiography, neurosurgery, etc. The etiological breakdown of the brain-damaged participants is outlined on Table 1 . The brain-damaged subjects' mean age and education were 40.4 [SD = 15.1] and 12.7 years (SD = 2.9), respectively. This sample included 111 males and 56 females (one case missing).
The psychiatric sample included 123 participants who had a history of psychopathology without a concomitant history of neuropathology. This sample had 51 males and 72 females with an average age and education of 37.4 (SD = 12.7) and 11.7 years (SD = 2.9), respectively. The diagnoses of the psychiatric participants are outlined on Table 2 .
As will be noted, both the brain-damaged and psychiatric samples contain heterogeneous diagnoses, selected so as to optimize the external validity of the study (Gemmell & Stanczak, 1996) . Both the psychiatric and brain-damaged participants were referred by a variety of health care professionals to rule out potential neuropsychological problems. To guard against using invalid MMPI scores that could indicate carelessness in responding or comprehension difficulties, only subjects who scored below a raw score of 16 on F scale were used (Friedman, Webb, & Lewak, 1990; Green, 1991) .
Measures
The Sc and D scales of the MMPI were used to assess psychological disturbances. The Sc scale was utilized because it measures important aspects of psychological distress such as bizarre thinking, emotional alienation, and lack of self-mastery or control (Green, 1991; Harris & Lingoes, 1955) . The D scale was used because it is a widely used measure of depression (Green, 1991) . Also, these two scales were employed because they, their subscales, and their MMPI-2 derivatives have been used in similar studies in the past (Gass, 1996; Gass & Russell, 1986; Gass et al., 1990) .
Attention was assessed by using the WMS Digit Span and Mental Control subtests (Wechsler, 1945) . Many previous reports have conceptualized and used these tests as measures of attention (Lezak, 1995; Roth, Conboy, Reeder, & Boll, 1990; Shum, McFarland, OBD = original brain-damaged group; OP = original psychiatric group; ABD = age-corrected brain-damaged group; AP = age-corrected psychiatric group; * Means of ABD and AP = 0. & Bain, 1990; Skilbeck & Woods, 1980; Wechsler, 1945 Wechsler, , 1987 . The Logical Memory and the Paired Associates subtests of the WMS were employed to measure immediate verbal memory. The Halstead-Reitan Tactual Performance Test (TPT) Location Score and the Visual Reproduction subtest of the WMS were used to appraise immediate spatial memory (Reitan & Wolfson, 1993; Wechsler, 1945) . The spatial and verbal memory factors were used as indicators of the general memory construct.
Procedure
All models were analyzed using EQS version 5.7a (Bentler, 1998) . The connections between Digit Span and attention, Logical Memory and verbal memory, Visual Reproduction and spatial memory, and spatial and general memory were set to a start value of one. None of the variables used in this study had norms that controlled for age. Therefore, in an attempt to control for age, age was regressed out of all scores, and the unstandardized residuals were used in the analyses (Bentler, 1999, personal communication) . Also, in order to ensure that the findings were not due to sampling error vis-a-vis participants' age, the model was also run using the original scores (i.e. without regressing out the effect of age). Thus, this study contains four data sets that, for ease of communication, are hereafter referred to as four groups. The four groups are original brain-damaged (OBD), original psychiatric (OP), age- Con = all groups constrained to be equal; OBD = brain-damaged group; OP = psychiatric group; ABD = agecorrected brain-damaged group; AP = age-corrected psychiatric group. corrected brain-damaged (ABD), and age-corrected psychiatric (AP). The means and standard deviations of the tests for all groups are presented in Table 3 . The correlation matrices for the original and age-corrected scores are presented in Tables 4 and 5 , respectively.
In order to ensure that all of the groups fit the hypothesized model similarly, all nonresidual paths (i.e. all relationships among the latent and observed variables that are explained by the model) without a start value of one were constrained to be equal and simultaneously analyzed. The LaGrange Multiplier was used to see if any of the groups varied with regard to the constrained paths. In addition, each of the groups was independently analyzed via the hypothesized model without constraints. The hypothesized structural model contains paths from psychological disturbances to attention, from attention to general memory, and from general to verbal and spatial memory. For each group, the hypothesized model was tested against three competing models. The competing models were identical to the hypothesized model, with the exception that each competing model contained one additional path from psychological disturbances to the three memory factors. Specifically, an additional path was created from psychological disturbances to general (competing model 1), to verbal (competing model 2), and to spatial memory (competing model 3). Table 6 presents the goodness of fit indices for the hypothesized model for all groups. Traditionally, a comparative fit index (CFI) greater than 0.95 and a root-mean-square error approximation (RMSEA) less then 0.05 are standards for a good fitting model. When the hypothesized model's non-residual paths were constrained to be equal and all groups analyzed simultaneously, the model fit (CFI = 0.999, RMSEA = 0.005). No significant differences were found among the constraints (univariate and multivariate Chi-square P values > .05). Moreover, the hypothesized model fit when used to analyze each of the groups independently and without constraints (CFI > 0.98; RMSEA < 0.05). These results indicate Fig. 3. Hypothesized model using ABD group. that the model fit well for all four groups, and the groups did not vary with regard to the relationships within the model. Thus, the hypothesized model was validated across groups. The standardized coefficients of the hypothesized model when used to independently analyze the OBD, OP, ABD, and AP groups are presented in Figs. 1, 2, 3 , and 4, respectively. Table 7 presents comparisons between the hypothesized and the three competing models. For all groups, the competing models did not fit significantly better than the hypothesized model. Moreover, for all groups none of the additional paths included in the competing models were statistically significant. In other words, for all groups, the psychological disturbances did not afford a significant direct effect on immediate general, verbal, or spatial memory. Thus, for all groups, the hypothesized model is the best fitting, most parsimonious model. These findings corroborate the stated hypothesis that psychological disturbances indirectly impact memory via attention.
Results
Discussion
The results of study supported the hypothesized model, which is that psychological disturbances predict attention, attention predicts general memory, and general memory predicts verbal and spatial memory. The hypothesized model fit well for the brain-damaged and psychiatric participants. Also, the hypothesized model appears robust to variability attributable to participants' age, since the results were similar regardless of whether or not this variable was controlled. In addition, the relationships within the hypothesized model did not vary across groups. Moreover, competing models that added paths from psychological disturbances to the memory factors did not produce a better fitting model, and none of the additional paths were significant. Therefore, the hypothesized model was the best fitting, most parsimonious model for all groups. These results provide additional support for the hypothesis that attention mediates the impact of psychological disturbances on memory.
The findings of this study corroborate the relationship implied in the effortful memory studies previously mentioned. An explanation for the impact of psychological disturbances on attention could stem from a resource model of attention (e.g. Kahneman, 1973; Knowles, 1963) . Such models contend that, at any one time, individuals have a limited ''pool'' of attentional resources available for allocation toward a task or tasks. Distracting thoughts and emotions, such as might be expected among individuals who endorse increasing amounts of depression, bizarre thoughts, and a lack of self-mastery, could drain or divert attentional resources needed for better memory performance. In other words, psychological disturbances prevent the individual from exerting their full attention toward the memory tests, and HM = hypothesized model; CM = competing model; OBD = original brain-damaged group; OP = original psychiatric group; ABD = age-corrected brain-damaged; AP = age-corrected psychiatric group. All differences in Chi-square values were nonsignificant. All differences in df = 1. consequently, they attain lower scores. This finding has clinical value because it suggests that poor memory can be attributed to psychological disturbances only if attention is also impaired. Consequently, this result indicates that, during clinical examinations, it is advisable to assess attentional as well as memory functions particularly if the patient demonstrates a mood or thought disorder.
Future researchers may want to explore this type of model with other populations such as normal individuals. However, as this model generalized across groups, it would appear to be reliable.
